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INTRODUCTION 

Pseudomyxoma-peritonei is an infrequent1 misdiag-
nosed disease. Globally incidence is 1-2 million/year 
with varied and slightly perplexing presentations 
which includes abdominal distention and sometime 
acute appendicitis2.3. Pseudomyxoma-peritonei is 
distinguished by the collection of profuse mucinous 
jelly like material in the peritoneal cavity accompa-
nied by a related mucinous tumor of ovarian or 
gastrointestinal tract origin 4. Herein, we report a 
collective case series of pseudomyxoma-peritonie, 
in one of the above mentioned organs.

A 42-years-old male presented to emergency 
department with two-day history of severe abdomi-

nal pain, slightly increased abdominal girth, vomit-
ing and fever. No significant past medical and surgi-
cal history. On physical examination he had a 
distended abdomen and mild tenderness in lower 
abdomen. On laboratory findings he had highly 
raised white cell count and low hemoglobin. Ultra-
sound showed mild ascites. X-ray abdomen 
revealed multiple air fluid levels. CT scan with 
contrast showed specks of air close to appendix, 
raising the possibility of appendiceal rupture or 
abscess, Bilateral pleural effusion with consolidation 
and collapse of right lung was also seen. Exploratory 
laparotomy, omentectomy and appendectomy 
were performed. Intra-operatively jelly like material 
was found filling the peritoneal cavity, Other finding 
showed adherence of small and large bowel to the 

omentum and abdominal wall with mild ascitic fluid 
and an inflamed appendix. Recoverey was 
uneventfull and patient was discharged. Histopa-
thology was consistent with well-differentiated 
mucinous colloid adenocarcinoma of appendiceal 
origin with intra-peritoneal metastatic pseudomyxo-
ma-peritonie. The patient remained asymptomatic 
for approximately three-months after surgery, than 
he had recurrent abdominal pain. Re-investigation 
revealed recurrence of tumor. Chemotherapy was 
commenced with Foxfol-4 (Flurouracil, Leocovorin 
calcium, Oxaliplatin) but patient had a partial 
response with slightly decrease in the bulk of the 
tumor in six-months after commencing chemother-
apy. After this the patient refused for further treat-
ment. He is alive with recurrent disease but not well 
as he was assessed on follow up after his first surgery.
Second patient is an 85-year old male who present-
ed to the emergency department with six-day histo-
ry of lower abdominal pain radiating to lower back 
with generalized weakness and three-day history of 
relative constipation. His past medical history includ-
ed hypertension. On physical examination he had a 
distended abdomen, and a hard non tender mass 
palpable in lower abdomen extending to the 
epigastrium. Shifting dullness was positive. Mass was 
also confirmed on per rectal examination. Labora-
tory findings only showed low hemoglobin. CT scan 
(abdomen and pelvis) with contrast showed cystic 
mass in pelvis extending in epigastrium, displacing 
adjacent bowel loops, anteriorly abutting abdomi-
nal wall, posteriorly abutting aorta, coeliac vessels, 
inferiorly urinary bladder , no infiltration in any 
viscera and vessels, there was also a left inguinal 
hernia and moderate ascitic fluid. Patient was oper-
ated for mesenteric cyst evacuation and excision. 
Intra-operative huge cyst contained jelly like materi-
al with multiple peritoneal deposits of mucin. The 
obstruction appeared as a result of disseminated 
mucinous tumor cells and ascites. Following surgery, 
the patient had a normal clinical course until the 
fourth-postoperative day when he had myocardial 
infarction and also a chest infection. He was shifted 
to ICU but unfortunately passed away on sixth-post-
operative day because of severe chest infection, 
myocardial infarction, malignancy and advanced 
age. Histopathological examination and immuno-
histochemistry raised a strong possibility of gastroin-
testinal origin pseudomyxoma-peritonie, with perito-
neal metastasis. Patient had intestinal obstruction 
and underwent emergency surgery. The urgent 
nature of surgery in elderly patient was the reason 
for poor outcome.

The third-case is a 52-years-old post menopausal 
woman who presented to the emergency depart-
ment with one-week history of crampy lower 
abdominal pain, incessant vomiting, increased 
abdominal girth, peripheral edema, and four-day 
history of absolute constipation. She had history of 
hypertension and past surgery of appendectomy 
and bilateral multiple ovarion cyst four-years prior to 

presentation. Patient had borderline atypical prolif-
erative mucinous-cystadenocarcinoma according 
to last histopathology report. Chemotherapy not 
administered because of financial reasons. Physical 
examination showed a distended abdomen with 
generalized tenderness, shifting dullness or fluid thrill 
was present. No lymphadenopathy was present. 
Mass was confirmed on pelvic and per rectal exam-
inations. Laboratory data showed a highly 
increased white blood cell count with normal 
hemoglobin and hematocrit values. Complete liver 
and renal function tests were in normal limits. The 
patient was dehydrated and malnourished with low 
sodium, increase serum urea nitrogen. Radiologic 
studies suggested intestinal obstruction. CT scan 
without contrast showed medium multiple tubular, 
fluid-filled masses in the pelvis, calcification along 
wall of the mass and air bubbles within mass. Patient 
optimized and planned for emergency exploratory 
laparotomy. Intraoperative finding showed perito-
neal cavity filled with mucinous material, massive 
ascites, giant solid-cum-cystic mass adhered to 
right adnexa, omentum, abdominal wall and 
sigmoid colon. After vigilant dissection, necrotic 
small bowel was identified. Small bowel originated 
mass identified, resection of mass with bowel, 
ileostomy and mucus fistula was made, right oopho-
rectomy, omentectomy, and debulking laparoto-
my performed. Patient remained unwell with unsat-
isfactory condition on operative-day. On first-post-
operative day she passed away. Her cause of 
death was considered to be circulatory failure due 
to significant ascites and a large tumor. Patient had 
a borderline atypical proliferative mucinous-cystad-
enocarcinoma on histopathology. It was further 
augmented with immunohistochemical studies 
revealed previous ovarian cyst to be a borderline 
mucinous tumor. The present biopsy was an invasive 
malignant mucinous-carcinoma presumably prima-
ry in the ovary. There was a probability of omental 
metastasis emerged in the gastrointestinal tract. 
Synchronous tumor described in the previous studies 
as two unrelated main sites like ovary and gastroin-
testinal tract tumor.

METHODS

We described three-cases from a single tertiary care 
center in the department of General Surgery Ziaud-
din University and Hospitals. Analysis started from 
the standpoints of histopathology.

Database searched retrospectively for the 
incidence of pseudomyxoma-peritonie in biopsy 
and reviewed patient’s record. A ten-year period of 
2006-2016 was considered and found only 
three-cases.

RESULTS

Total 1388 appendectomies performed, 
749(53.96%) were male, 639(46.03%) were female. 

Carcinoid tumor was present in 11(0.79%) and 
3(0.21%) were diagnosed as a pseudomyxo-
ma-peritonie malignancy (Table 1). In pseudomyxo-
ma-peritonie two were males, one was female with 
ages in 42, 85, 52 years respectively (Tale 2). All 
three-patients came in the emergency with 
variable presentation, operated for perforated 
appendix, mesenteric huge cyst and large cystic 
plus solid abdominal mass respectively. All 
three-cases of pseudomyxoma-peritonie diag-
nosed incidentally on histopathology, originated 
from three-different sites (Table 2). One-patient 
recovered postoperatively and remained asymp-
tomatic for three-months after surgery but he had 
recurrence, while two-patients expired on their 
postoperative course. All three-patients presented 
in a very advance stage disease.

Table 1: Gender distribution with percentage

Table 2: Primary site of origin of tumor with age and 
gender

DISCUSSION

In previous studies there were several single case 
reports instead of case series therefore it is hard to 
distinguish a specific presentation of the disease. In 
recent times there has been a lot of debate over 
the exact origin of the tumor. Limited research has 
been done in this area which suggested ovaries as 
the main site in females. In contrast some supports 
the peritoneum other go for gastrointestinal tract. 
However these tumors can be malignant form their 
initial manifestation and can present as atypical 
cells and epithelial proliferation5-7. Pseudomyxo-
ma-peritonie is distinguished by intraperitoneal 
collection of mucinous fluid or ascites produced by 
malignant cells 8. Most often it found unexpectedly 
in advanced stage and with a possible devastating 
complications. Studies showed 75% female patients 
9,10. But in our collective series we had male domi-
nancy. The appendix, gastrointestinal tract and 
ovary are frequent primary sites of pseudomyxo-
ma-peritonie 6,9-15. Additional sites are lungs, 
common bile duct, stomach, pancreas, urachus, 
uterus and fallopian-tubes 16-21. In females 44% 
showed ovarian pseudomyxoma-peritonie. Gastro-
intestinal origin mostly come from appendiceal 
mucinous-adenoma 2,6,10,21 The abdominal disten-
sion is a common sign especially in advanced stage 
disease due to ascites, along with ovarian or 

appendicular mass 2 ,10, 22, 23. Few studies suggested 
that presentation and appearance of this disease 
had obvious histopathological findings 6, 24-26. 
Debulking laparotomy in symptomatic patients is 
done which is not therapeutic. The only purpose to 
reduce bulk of disease is to reduce pressure effects 
due to mucus accumulation. Recurrent disease 
needs redo or more aggressive surgery.

CONCLUSION

On the basis of case series, this disease is a challeng-
ing task to diagnose preoperatively. Pseudomyxo-
ma-peritonie presentation is varied and non specif-
ic. Patients usually present in late stage of disease 
from mucinification of the peritoneal mesothelium 
and mucinous tumor cells remains in the ascites and 
increase the chances of recurrences.
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ABSTRACT
 

A lump in the breast in any age group of women leads to the great anxiety. High frequency, high-resolution 
USG helps in its evaluation. However, it could be difficult to distinguish all benign from all malignant solid 
breast masses using USG criteria.  Short-interval follow-up can be suggested. Ultrasound breast can also 
identified unsuspected occult masses in mammographicaly heterogeneous parenchyma breast. Various 
studies in past had discussed differentiating features b/w benign and malignant breast lesion. The American 
College of Radiology classified the breast masses in BIRADS-US classification. An exploration of   literature    
search    was    determined   utilizing    the electronic   databases   of   Pub   Med,   Google scholar, Elsevier 
from 200 to 2016 for English-language articles.  The   search terms utilized were breast masses. The titles and 
abstract of articles were evaluated Entire text and reviews were appraised when the abstracts meet to the 
inclusion criterion. This review included all articles that were used for the advancement of information about 
breast masses.
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INTRODUCTION 

Breast masses are common in women from 40% to 
70%. Women can detect it herself, on the screening 
test and by clinician; it may lead to breast cancer in 
women, irrespective of age1.Breast malignancy is 
the fifth most frequent reason of mortality after Lung 
and GI cancers. In 2012, due to breast cancer521 
000 deaths were reported2. Majority of breast 
masses (lump) are benign, but this should not be 
neglected, need further evaluation of any palpable 
breast lesion because benign breast disease (BBD) 
are the major risk factor for breast cancer, they are 
much more common than malignant lesions, and 
accurate diagnosis of these lesions are important 
for optimal care of the patient3. Ultrasound has a 
valuable tool in assessing breast masses. Ultrasonog-
raphy is a linear array 5-10 MHz or 7-12 MHz4 used in 
assessing breast masses.

Mammography sometimes misses small lesions 
especially in dense breast tissue, which easily 
detected on Ultrasound. Therefore, ultrasonogra-
phy is suitable for women having dense breast 
tissue. In case of suspected lesion, addition to 
ultrasound with mammography is the best modali-
ty5.  Keeping in mind the popular use of ultrasound, 
American College of Radiology(ACR) has proposed 
a BI-RADS lexicon  method for breast lesion classifi-
cation6,7 which comprises of  lesion , its shape, orien-

tation, margin and posterior acoustic transmission, 
matrix echogenicity and homogeneity, Each lesion 
was described using these features classified into 
categories 1to 6 BI-RADS classification for breast 
ultrasound8.

BI-RADS Classification 9, 10, 11

BI-RADS 0: In complete study 
BI-RADS 1: Negative study, normal breast parenchy-
ma with no solid or cystic lesions or calcification 
present.
BI-RADS 2: Benign-appearing findings with oval 
round shape, smooth margins, homogeneous and 
posterior acoustic shadowing / enhancement.
BI-RADS3: Probably benign short interval follow-up 
suggest.
BI-RADS 4: Suspicious lesion with ill-defined shape, 
irregular margin with some speculate, relatively 
vertical orientation, heterogeneous echotexture 
and ultrasound guided the core needle biopsy 
recommended.
BI-RADS 5: Solid lesions with hypoechoic echotex-
ture, polymorphic shape, indistinct, speculated 
margins with a high suspicion of being malignant, 
appropriate action should take.  
BI-RADS 6: Biopsy proven confirmed malignancy.
 BI-RADS7: Classification of breast lesion on 
ultrasound. (Table 1 and 2) Classification on an 
analysis and descriptions from several features and 
categories
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Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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INTRODUCTION 

Pseudomyxoma-peritonei is an infrequent1 misdiag-
nosed disease. Globally incidence is 1-2 million/year 
with varied and slightly perplexing presentations 
which includes abdominal distention and sometime 
acute appendicitis2.3. Pseudomyxoma-peritonei is 
distinguished by the collection of profuse mucinous 
jelly like material in the peritoneal cavity accompa-
nied by a related mucinous tumor of ovarian or 
gastrointestinal tract origin 4. Herein, we report a 
collective case series of pseudomyxoma-peritonie, 
in one of the above mentioned organs.

A 42-years-old male presented to emergency 
department with two-day history of severe abdomi-

nal pain, slightly increased abdominal girth, vomit-
ing and fever. No significant past medical and surgi-
cal history. On physical examination he had a 
distended abdomen and mild tenderness in lower 
abdomen. On laboratory findings he had highly 
raised white cell count and low hemoglobin. Ultra-
sound showed mild ascites. X-ray abdomen 
revealed multiple air fluid levels. CT scan with 
contrast showed specks of air close to appendix, 
raising the possibility of appendiceal rupture or 
abscess, Bilateral pleural effusion with consolidation 
and collapse of right lung was also seen. Exploratory 
laparotomy, omentectomy and appendectomy 
were performed. Intra-operatively jelly like material 
was found filling the peritoneal cavity, Other finding 
showed adherence of small and large bowel to the 

omentum and abdominal wall with mild ascitic fluid 
and an inflamed appendix. Recoverey was 
uneventfull and patient was discharged. Histopa-
thology was consistent with well-differentiated 
mucinous colloid adenocarcinoma of appendiceal 
origin with intra-peritoneal metastatic pseudomyxo-
ma-peritonie. The patient remained asymptomatic 
for approximately three-months after surgery, than 
he had recurrent abdominal pain. Re-investigation 
revealed recurrence of tumor. Chemotherapy was 
commenced with Foxfol-4 (Flurouracil, Leocovorin 
calcium, Oxaliplatin) but patient had a partial 
response with slightly decrease in the bulk of the 
tumor in six-months after commencing chemother-
apy. After this the patient refused for further treat-
ment. He is alive with recurrent disease but not well 
as he was assessed on follow up after his first surgery.
Second patient is an 85-year old male who present-
ed to the emergency department with six-day histo-
ry of lower abdominal pain radiating to lower back 
with generalized weakness and three-day history of 
relative constipation. His past medical history includ-
ed hypertension. On physical examination he had a 
distended abdomen, and a hard non tender mass 
palpable in lower abdomen extending to the 
epigastrium. Shifting dullness was positive. Mass was 
also confirmed on per rectal examination. Labora-
tory findings only showed low hemoglobin. CT scan 
(abdomen and pelvis) with contrast showed cystic 
mass in pelvis extending in epigastrium, displacing 
adjacent bowel loops, anteriorly abutting abdomi-
nal wall, posteriorly abutting aorta, coeliac vessels, 
inferiorly urinary bladder , no infiltration in any 
viscera and vessels, there was also a left inguinal 
hernia and moderate ascitic fluid. Patient was oper-
ated for mesenteric cyst evacuation and excision. 
Intra-operative huge cyst contained jelly like materi-
al with multiple peritoneal deposits of mucin. The 
obstruction appeared as a result of disseminated 
mucinous tumor cells and ascites. Following surgery, 
the patient had a normal clinical course until the 
fourth-postoperative day when he had myocardial 
infarction and also a chest infection. He was shifted 
to ICU but unfortunately passed away on sixth-post-
operative day because of severe chest infection, 
myocardial infarction, malignancy and advanced 
age. Histopathological examination and immuno-
histochemistry raised a strong possibility of gastroin-
testinal origin pseudomyxoma-peritonie, with perito-
neal metastasis. Patient had intestinal obstruction 
and underwent emergency surgery. The urgent 
nature of surgery in elderly patient was the reason 
for poor outcome.

The third-case is a 52-years-old post menopausal 
woman who presented to the emergency depart-
ment with one-week history of crampy lower 
abdominal pain, incessant vomiting, increased 
abdominal girth, peripheral edema, and four-day 
history of absolute constipation. She had history of 
hypertension and past surgery of appendectomy 
and bilateral multiple ovarion cyst four-years prior to 

presentation. Patient had borderline atypical prolif-
erative mucinous-cystadenocarcinoma according 
to last histopathology report. Chemotherapy not 
administered because of financial reasons. Physical 
examination showed a distended abdomen with 
generalized tenderness, shifting dullness or fluid thrill 
was present. No lymphadenopathy was present. 
Mass was confirmed on pelvic and per rectal exam-
inations. Laboratory data showed a highly 
increased white blood cell count with normal 
hemoglobin and hematocrit values. Complete liver 
and renal function tests were in normal limits. The 
patient was dehydrated and malnourished with low 
sodium, increase serum urea nitrogen. Radiologic 
studies suggested intestinal obstruction. CT scan 
without contrast showed medium multiple tubular, 
fluid-filled masses in the pelvis, calcification along 
wall of the mass and air bubbles within mass. Patient 
optimized and planned for emergency exploratory 
laparotomy. Intraoperative finding showed perito-
neal cavity filled with mucinous material, massive 
ascites, giant solid-cum-cystic mass adhered to 
right adnexa, omentum, abdominal wall and 
sigmoid colon. After vigilant dissection, necrotic 
small bowel was identified. Small bowel originated 
mass identified, resection of mass with bowel, 
ileostomy and mucus fistula was made, right oopho-
rectomy, omentectomy, and debulking laparoto-
my performed. Patient remained unwell with unsat-
isfactory condition on operative-day. On first-post-
operative day she passed away. Her cause of 
death was considered to be circulatory failure due 
to significant ascites and a large tumor. Patient had 
a borderline atypical proliferative mucinous-cystad-
enocarcinoma on histopathology. It was further 
augmented with immunohistochemical studies 
revealed previous ovarian cyst to be a borderline 
mucinous tumor. The present biopsy was an invasive 
malignant mucinous-carcinoma presumably prima-
ry in the ovary. There was a probability of omental 
metastasis emerged in the gastrointestinal tract. 
Synchronous tumor described in the previous studies 
as two unrelated main sites like ovary and gastroin-
testinal tract tumor.

METHODS

We described three-cases from a single tertiary care 
center in the department of General Surgery Ziaud-
din University and Hospitals. Analysis started from 
the standpoints of histopathology.

Database searched retrospectively for the 
incidence of pseudomyxoma-peritonie in biopsy 
and reviewed patient’s record. A ten-year period of 
2006-2016 was considered and found only 
three-cases.

RESULTS

Total 1388 appendectomies performed, 
749(53.96%) were male, 639(46.03%) were female. 

Carcinoid tumor was present in 11(0.79%) and 
3(0.21%) were diagnosed as a pseudomyxo-
ma-peritonie malignancy (Table 1). In pseudomyxo-
ma-peritonie two were males, one was female with 
ages in 42, 85, 52 years respectively (Tale 2). All 
three-patients came in the emergency with 
variable presentation, operated for perforated 
appendix, mesenteric huge cyst and large cystic 
plus solid abdominal mass respectively. All 
three-cases of pseudomyxoma-peritonie diag-
nosed incidentally on histopathology, originated 
from three-different sites (Table 2). One-patient 
recovered postoperatively and remained asymp-
tomatic for three-months after surgery but he had 
recurrence, while two-patients expired on their 
postoperative course. All three-patients presented 
in a very advance stage disease.

Table 1: Gender distribution with percentage

Table 2: Primary site of origin of tumor with age and 
gender

DISCUSSION

In previous studies there were several single case 
reports instead of case series therefore it is hard to 
distinguish a specific presentation of the disease. In 
recent times there has been a lot of debate over 
the exact origin of the tumor. Limited research has 
been done in this area which suggested ovaries as 
the main site in females. In contrast some supports 
the peritoneum other go for gastrointestinal tract. 
However these tumors can be malignant form their 
initial manifestation and can present as atypical 
cells and epithelial proliferation5-7. Pseudomyxo-
ma-peritonie is distinguished by intraperitoneal 
collection of mucinous fluid or ascites produced by 
malignant cells 8. Most often it found unexpectedly 
in advanced stage and with a possible devastating 
complications. Studies showed 75% female patients 
9,10. But in our collective series we had male domi-
nancy. The appendix, gastrointestinal tract and 
ovary are frequent primary sites of pseudomyxo-
ma-peritonie 6,9-15. Additional sites are lungs, 
common bile duct, stomach, pancreas, urachus, 
uterus and fallopian-tubes 16-21. In females 44% 
showed ovarian pseudomyxoma-peritonie. Gastro-
intestinal origin mostly come from appendiceal 
mucinous-adenoma 2,6,10,21 The abdominal disten-
sion is a common sign especially in advanced stage 
disease due to ascites, along with ovarian or 

appendicular mass 2 ,10, 22, 23. Few studies suggested 
that presentation and appearance of this disease 
had obvious histopathological findings 6, 24-26. 
Debulking laparotomy in symptomatic patients is 
done which is not therapeutic. The only purpose to 
reduce bulk of disease is to reduce pressure effects 
due to mucus accumulation. Recurrent disease 
needs redo or more aggressive surgery.

CONCLUSION

On the basis of case series, this disease is a challeng-
ing task to diagnose preoperatively. Pseudomyxo-
ma-peritonie presentation is varied and non specif-
ic. Patients usually present in late stage of disease 
from mucinification of the peritoneal mesothelium 
and mucinous tumor cells remains in the ascites and 
increase the chances of recurrences.
Conflict of Interest: None
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Table1: BI-RADS US Classification

Table 2: BI-RADS US details

Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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ULTRASOUND CHARACTERIZATION OF BENIGN BREAST MASSES: A REVIEW

INTRODUCTION 

Pseudomyxoma-peritonei is an infrequent1 misdiag-
nosed disease. Globally incidence is 1-2 million/year 
with varied and slightly perplexing presentations 
which includes abdominal distention and sometime 
acute appendicitis2.3. Pseudomyxoma-peritonei is 
distinguished by the collection of profuse mucinous 
jelly like material in the peritoneal cavity accompa-
nied by a related mucinous tumor of ovarian or 
gastrointestinal tract origin 4. Herein, we report a 
collective case series of pseudomyxoma-peritonie, 
in one of the above mentioned organs.

A 42-years-old male presented to emergency 
department with two-day history of severe abdomi-

nal pain, slightly increased abdominal girth, vomit-
ing and fever. No significant past medical and surgi-
cal history. On physical examination he had a 
distended abdomen and mild tenderness in lower 
abdomen. On laboratory findings he had highly 
raised white cell count and low hemoglobin. Ultra-
sound showed mild ascites. X-ray abdomen 
revealed multiple air fluid levels. CT scan with 
contrast showed specks of air close to appendix, 
raising the possibility of appendiceal rupture or 
abscess, Bilateral pleural effusion with consolidation 
and collapse of right lung was also seen. Exploratory 
laparotomy, omentectomy and appendectomy 
were performed. Intra-operatively jelly like material 
was found filling the peritoneal cavity, Other finding 
showed adherence of small and large bowel to the 

omentum and abdominal wall with mild ascitic fluid 
and an inflamed appendix. Recoverey was 
uneventfull and patient was discharged. Histopa-
thology was consistent with well-differentiated 
mucinous colloid adenocarcinoma of appendiceal 
origin with intra-peritoneal metastatic pseudomyxo-
ma-peritonie. The patient remained asymptomatic 
for approximately three-months after surgery, than 
he had recurrent abdominal pain. Re-investigation 
revealed recurrence of tumor. Chemotherapy was 
commenced with Foxfol-4 (Flurouracil, Leocovorin 
calcium, Oxaliplatin) but patient had a partial 
response with slightly decrease in the bulk of the 
tumor in six-months after commencing chemother-
apy. After this the patient refused for further treat-
ment. He is alive with recurrent disease but not well 
as he was assessed on follow up after his first surgery.
Second patient is an 85-year old male who present-
ed to the emergency department with six-day histo-
ry of lower abdominal pain radiating to lower back 
with generalized weakness and three-day history of 
relative constipation. His past medical history includ-
ed hypertension. On physical examination he had a 
distended abdomen, and a hard non tender mass 
palpable in lower abdomen extending to the 
epigastrium. Shifting dullness was positive. Mass was 
also confirmed on per rectal examination. Labora-
tory findings only showed low hemoglobin. CT scan 
(abdomen and pelvis) with contrast showed cystic 
mass in pelvis extending in epigastrium, displacing 
adjacent bowel loops, anteriorly abutting abdomi-
nal wall, posteriorly abutting aorta, coeliac vessels, 
inferiorly urinary bladder , no infiltration in any 
viscera and vessels, there was also a left inguinal 
hernia and moderate ascitic fluid. Patient was oper-
ated for mesenteric cyst evacuation and excision. 
Intra-operative huge cyst contained jelly like materi-
al with multiple peritoneal deposits of mucin. The 
obstruction appeared as a result of disseminated 
mucinous tumor cells and ascites. Following surgery, 
the patient had a normal clinical course until the 
fourth-postoperative day when he had myocardial 
infarction and also a chest infection. He was shifted 
to ICU but unfortunately passed away on sixth-post-
operative day because of severe chest infection, 
myocardial infarction, malignancy and advanced 
age. Histopathological examination and immuno-
histochemistry raised a strong possibility of gastroin-
testinal origin pseudomyxoma-peritonie, with perito-
neal metastasis. Patient had intestinal obstruction 
and underwent emergency surgery. The urgent 
nature of surgery in elderly patient was the reason 
for poor outcome.

The third-case is a 52-years-old post menopausal 
woman who presented to the emergency depart-
ment with one-week history of crampy lower 
abdominal pain, incessant vomiting, increased 
abdominal girth, peripheral edema, and four-day 
history of absolute constipation. She had history of 
hypertension and past surgery of appendectomy 
and bilateral multiple ovarion cyst four-years prior to 

presentation. Patient had borderline atypical prolif-
erative mucinous-cystadenocarcinoma according 
to last histopathology report. Chemotherapy not 
administered because of financial reasons. Physical 
examination showed a distended abdomen with 
generalized tenderness, shifting dullness or fluid thrill 
was present. No lymphadenopathy was present. 
Mass was confirmed on pelvic and per rectal exam-
inations. Laboratory data showed a highly 
increased white blood cell count with normal 
hemoglobin and hematocrit values. Complete liver 
and renal function tests were in normal limits. The 
patient was dehydrated and malnourished with low 
sodium, increase serum urea nitrogen. Radiologic 
studies suggested intestinal obstruction. CT scan 
without contrast showed medium multiple tubular, 
fluid-filled masses in the pelvis, calcification along 
wall of the mass and air bubbles within mass. Patient 
optimized and planned for emergency exploratory 
laparotomy. Intraoperative finding showed perito-
neal cavity filled with mucinous material, massive 
ascites, giant solid-cum-cystic mass adhered to 
right adnexa, omentum, abdominal wall and 
sigmoid colon. After vigilant dissection, necrotic 
small bowel was identified. Small bowel originated 
mass identified, resection of mass with bowel, 
ileostomy and mucus fistula was made, right oopho-
rectomy, omentectomy, and debulking laparoto-
my performed. Patient remained unwell with unsat-
isfactory condition on operative-day. On first-post-
operative day she passed away. Her cause of 
death was considered to be circulatory failure due 
to significant ascites and a large tumor. Patient had 
a borderline atypical proliferative mucinous-cystad-
enocarcinoma on histopathology. It was further 
augmented with immunohistochemical studies 
revealed previous ovarian cyst to be a borderline 
mucinous tumor. The present biopsy was an invasive 
malignant mucinous-carcinoma presumably prima-
ry in the ovary. There was a probability of omental 
metastasis emerged in the gastrointestinal tract. 
Synchronous tumor described in the previous studies 
as two unrelated main sites like ovary and gastroin-
testinal tract tumor.

METHODS

We described three-cases from a single tertiary care 
center in the department of General Surgery Ziaud-
din University and Hospitals. Analysis started from 
the standpoints of histopathology.

Database searched retrospectively for the 
incidence of pseudomyxoma-peritonie in biopsy 
and reviewed patient’s record. A ten-year period of 
2006-2016 was considered and found only 
three-cases.

RESULTS

Total 1388 appendectomies performed, 
749(53.96%) were male, 639(46.03%) were female. 

Carcinoid tumor was present in 11(0.79%) and 
3(0.21%) were diagnosed as a pseudomyxo-
ma-peritonie malignancy (Table 1). In pseudomyxo-
ma-peritonie two were males, one was female with 
ages in 42, 85, 52 years respectively (Tale 2). All 
three-patients came in the emergency with 
variable presentation, operated for perforated 
appendix, mesenteric huge cyst and large cystic 
plus solid abdominal mass respectively. All 
three-cases of pseudomyxoma-peritonie diag-
nosed incidentally on histopathology, originated 
from three-different sites (Table 2). One-patient 
recovered postoperatively and remained asymp-
tomatic for three-months after surgery but he had 
recurrence, while two-patients expired on their 
postoperative course. All three-patients presented 
in a very advance stage disease.

Table 1: Gender distribution with percentage

Table 2: Primary site of origin of tumor with age and 
gender

DISCUSSION

In previous studies there were several single case 
reports instead of case series therefore it is hard to 
distinguish a specific presentation of the disease. In 
recent times there has been a lot of debate over 
the exact origin of the tumor. Limited research has 
been done in this area which suggested ovaries as 
the main site in females. In contrast some supports 
the peritoneum other go for gastrointestinal tract. 
However these tumors can be malignant form their 
initial manifestation and can present as atypical 
cells and epithelial proliferation5-7. Pseudomyxo-
ma-peritonie is distinguished by intraperitoneal 
collection of mucinous fluid or ascites produced by 
malignant cells 8. Most often it found unexpectedly 
in advanced stage and with a possible devastating 
complications. Studies showed 75% female patients 
9,10. But in our collective series we had male domi-
nancy. The appendix, gastrointestinal tract and 
ovary are frequent primary sites of pseudomyxo-
ma-peritonie 6,9-15. Additional sites are lungs, 
common bile duct, stomach, pancreas, urachus, 
uterus and fallopian-tubes 16-21. In females 44% 
showed ovarian pseudomyxoma-peritonie. Gastro-
intestinal origin mostly come from appendiceal 
mucinous-adenoma 2,6,10,21 The abdominal disten-
sion is a common sign especially in advanced stage 
disease due to ascites, along with ovarian or 

appendicular mass 2 ,10, 22, 23. Few studies suggested 
that presentation and appearance of this disease 
had obvious histopathological findings 6, 24-26. 
Debulking laparotomy in symptomatic patients is 
done which is not therapeutic. The only purpose to 
reduce bulk of disease is to reduce pressure effects 
due to mucus accumulation. Recurrent disease 
needs redo or more aggressive surgery.

CONCLUSION

On the basis of case series, this disease is a challeng-
ing task to diagnose preoperatively. Pseudomyxo-
ma-peritonie presentation is varied and non specif-
ic. Patients usually present in late stage of disease 
from mucinification of the peritoneal mesothelium 
and mucinous tumor cells remains in the ascites and 
increase the chances of recurrences.
Conflict of Interest: None
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Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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INTRODUCTION 

Pseudomyxoma-peritonei is an infrequent1 misdiag-
nosed disease. Globally incidence is 1-2 million/year 
with varied and slightly perplexing presentations 
which includes abdominal distention and sometime 
acute appendicitis2.3. Pseudomyxoma-peritonei is 
distinguished by the collection of profuse mucinous 
jelly like material in the peritoneal cavity accompa-
nied by a related mucinous tumor of ovarian or 
gastrointestinal tract origin 4. Herein, we report a 
collective case series of pseudomyxoma-peritonie, 
in one of the above mentioned organs.

A 42-years-old male presented to emergency 
department with two-day history of severe abdomi-

nal pain, slightly increased abdominal girth, vomit-
ing and fever. No significant past medical and surgi-
cal history. On physical examination he had a 
distended abdomen and mild tenderness in lower 
abdomen. On laboratory findings he had highly 
raised white cell count and low hemoglobin. Ultra-
sound showed mild ascites. X-ray abdomen 
revealed multiple air fluid levels. CT scan with 
contrast showed specks of air close to appendix, 
raising the possibility of appendiceal rupture or 
abscess, Bilateral pleural effusion with consolidation 
and collapse of right lung was also seen. Exploratory 
laparotomy, omentectomy and appendectomy 
were performed. Intra-operatively jelly like material 
was found filling the peritoneal cavity, Other finding 
showed adherence of small and large bowel to the 

omentum and abdominal wall with mild ascitic fluid 
and an inflamed appendix. Recoverey was 
uneventfull and patient was discharged. Histopa-
thology was consistent with well-differentiated 
mucinous colloid adenocarcinoma of appendiceal 
origin with intra-peritoneal metastatic pseudomyxo-
ma-peritonie. The patient remained asymptomatic 
for approximately three-months after surgery, than 
he had recurrent abdominal pain. Re-investigation 
revealed recurrence of tumor. Chemotherapy was 
commenced with Foxfol-4 (Flurouracil, Leocovorin 
calcium, Oxaliplatin) but patient had a partial 
response with slightly decrease in the bulk of the 
tumor in six-months after commencing chemother-
apy. After this the patient refused for further treat-
ment. He is alive with recurrent disease but not well 
as he was assessed on follow up after his first surgery.
Second patient is an 85-year old male who present-
ed to the emergency department with six-day histo-
ry of lower abdominal pain radiating to lower back 
with generalized weakness and three-day history of 
relative constipation. His past medical history includ-
ed hypertension. On physical examination he had a 
distended abdomen, and a hard non tender mass 
palpable in lower abdomen extending to the 
epigastrium. Shifting dullness was positive. Mass was 
also confirmed on per rectal examination. Labora-
tory findings only showed low hemoglobin. CT scan 
(abdomen and pelvis) with contrast showed cystic 
mass in pelvis extending in epigastrium, displacing 
adjacent bowel loops, anteriorly abutting abdomi-
nal wall, posteriorly abutting aorta, coeliac vessels, 
inferiorly urinary bladder , no infiltration in any 
viscera and vessels, there was also a left inguinal 
hernia and moderate ascitic fluid. Patient was oper-
ated for mesenteric cyst evacuation and excision. 
Intra-operative huge cyst contained jelly like materi-
al with multiple peritoneal deposits of mucin. The 
obstruction appeared as a result of disseminated 
mucinous tumor cells and ascites. Following surgery, 
the patient had a normal clinical course until the 
fourth-postoperative day when he had myocardial 
infarction and also a chest infection. He was shifted 
to ICU but unfortunately passed away on sixth-post-
operative day because of severe chest infection, 
myocardial infarction, malignancy and advanced 
age. Histopathological examination and immuno-
histochemistry raised a strong possibility of gastroin-
testinal origin pseudomyxoma-peritonie, with perito-
neal metastasis. Patient had intestinal obstruction 
and underwent emergency surgery. The urgent 
nature of surgery in elderly patient was the reason 
for poor outcome.

The third-case is a 52-years-old post menopausal 
woman who presented to the emergency depart-
ment with one-week history of crampy lower 
abdominal pain, incessant vomiting, increased 
abdominal girth, peripheral edema, and four-day 
history of absolute constipation. She had history of 
hypertension and past surgery of appendectomy 
and bilateral multiple ovarion cyst four-years prior to 

presentation. Patient had borderline atypical prolif-
erative mucinous-cystadenocarcinoma according 
to last histopathology report. Chemotherapy not 
administered because of financial reasons. Physical 
examination showed a distended abdomen with 
generalized tenderness, shifting dullness or fluid thrill 
was present. No lymphadenopathy was present. 
Mass was confirmed on pelvic and per rectal exam-
inations. Laboratory data showed a highly 
increased white blood cell count with normal 
hemoglobin and hematocrit values. Complete liver 
and renal function tests were in normal limits. The 
patient was dehydrated and malnourished with low 
sodium, increase serum urea nitrogen. Radiologic 
studies suggested intestinal obstruction. CT scan 
without contrast showed medium multiple tubular, 
fluid-filled masses in the pelvis, calcification along 
wall of the mass and air bubbles within mass. Patient 
optimized and planned for emergency exploratory 
laparotomy. Intraoperative finding showed perito-
neal cavity filled with mucinous material, massive 
ascites, giant solid-cum-cystic mass adhered to 
right adnexa, omentum, abdominal wall and 
sigmoid colon. After vigilant dissection, necrotic 
small bowel was identified. Small bowel originated 
mass identified, resection of mass with bowel, 
ileostomy and mucus fistula was made, right oopho-
rectomy, omentectomy, and debulking laparoto-
my performed. Patient remained unwell with unsat-
isfactory condition on operative-day. On first-post-
operative day she passed away. Her cause of 
death was considered to be circulatory failure due 
to significant ascites and a large tumor. Patient had 
a borderline atypical proliferative mucinous-cystad-
enocarcinoma on histopathology. It was further 
augmented with immunohistochemical studies 
revealed previous ovarian cyst to be a borderline 
mucinous tumor. The present biopsy was an invasive 
malignant mucinous-carcinoma presumably prima-
ry in the ovary. There was a probability of omental 
metastasis emerged in the gastrointestinal tract. 
Synchronous tumor described in the previous studies 
as two unrelated main sites like ovary and gastroin-
testinal tract tumor.

METHODS

We described three-cases from a single tertiary care 
center in the department of General Surgery Ziaud-
din University and Hospitals. Analysis started from 
the standpoints of histopathology.

Database searched retrospectively for the 
incidence of pseudomyxoma-peritonie in biopsy 
and reviewed patient’s record. A ten-year period of 
2006-2016 was considered and found only 
three-cases.

RESULTS

Total 1388 appendectomies performed, 
749(53.96%) were male, 639(46.03%) were female. 

Carcinoid tumor was present in 11(0.79%) and 
3(0.21%) were diagnosed as a pseudomyxo-
ma-peritonie malignancy (Table 1). In pseudomyxo-
ma-peritonie two were males, one was female with 
ages in 42, 85, 52 years respectively (Tale 2). All 
three-patients came in the emergency with 
variable presentation, operated for perforated 
appendix, mesenteric huge cyst and large cystic 
plus solid abdominal mass respectively. All 
three-cases of pseudomyxoma-peritonie diag-
nosed incidentally on histopathology, originated 
from three-different sites (Table 2). One-patient 
recovered postoperatively and remained asymp-
tomatic for three-months after surgery but he had 
recurrence, while two-patients expired on their 
postoperative course. All three-patients presented 
in a very advance stage disease.

Table 1: Gender distribution with percentage

Table 2: Primary site of origin of tumor with age and 
gender

DISCUSSION

In previous studies there were several single case 
reports instead of case series therefore it is hard to 
distinguish a specific presentation of the disease. In 
recent times there has been a lot of debate over 
the exact origin of the tumor. Limited research has 
been done in this area which suggested ovaries as 
the main site in females. In contrast some supports 
the peritoneum other go for gastrointestinal tract. 
However these tumors can be malignant form their 
initial manifestation and can present as atypical 
cells and epithelial proliferation5-7. Pseudomyxo-
ma-peritonie is distinguished by intraperitoneal 
collection of mucinous fluid or ascites produced by 
malignant cells 8. Most often it found unexpectedly 
in advanced stage and with a possible devastating 
complications. Studies showed 75% female patients 
9,10. But in our collective series we had male domi-
nancy. The appendix, gastrointestinal tract and 
ovary are frequent primary sites of pseudomyxo-
ma-peritonie 6,9-15. Additional sites are lungs, 
common bile duct, stomach, pancreas, urachus, 
uterus and fallopian-tubes 16-21. In females 44% 
showed ovarian pseudomyxoma-peritonie. Gastro-
intestinal origin mostly come from appendiceal 
mucinous-adenoma 2,6,10,21 The abdominal disten-
sion is a common sign especially in advanced stage 
disease due to ascites, along with ovarian or 

appendicular mass 2 ,10, 22, 23. Few studies suggested 
that presentation and appearance of this disease 
had obvious histopathological findings 6, 24-26. 
Debulking laparotomy in symptomatic patients is 
done which is not therapeutic. The only purpose to 
reduce bulk of disease is to reduce pressure effects 
due to mucus accumulation. Recurrent disease 
needs redo or more aggressive surgery.

CONCLUSION

On the basis of case series, this disease is a challeng-
ing task to diagnose preoperatively. Pseudomyxo-
ma-peritonie presentation is varied and non specif-
ic. Patients usually present in late stage of disease 
from mucinification of the peritoneal mesothelium 
and mucinous tumor cells remains in the ascites and 
increase the chances of recurrences.
Conflict of Interest: None
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Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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